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ELEMENTARY AGRICULTURE 
AND HORTICULTURE 

I. NATURE STUDY AND AGP, ICULTUItE 

:NATURE STUDY AND TIIE CIIILD 
Nature study begins in infancy and continues through- 
out life. As a school subject it endeavours to establish a 
syml,athetie relationship between the chihl and his 
vironment, which always furnishes the material to he 
selected for study. This material may have a practical 
bearing or not. hut the practical aspect is not the chief 
consideration. The children themsehes are the first con- 
sideration. A good topic for one child might be uusuit- 
able for another. The child sh-uhl l,e guided along his 
own inclinations with i, robh:ms and material that interest 
him. without any special regard to the utility side. The 
aim is to train tile chihl, who is. at tile same time, gaining 
knowledge for the pleasure of gaining it. There is 
time in life when this process of development breaks off. 
but there is a time when the practical bearing of many 
problems of nature can he turned to account in making a 
living; when problems of soil, crops, poultry, etc.. as they 
relate directly to making a liing, can be understood.* 
This is the time when agriculture should be introduced. 

NATURE STUDY AND AGRICULTURE 
Nature study may lead directly to agriculture, but 
there is necessarily no distinct line of demarcation bctwec. 
them. It would be difli.ult t,, determine how ohl the child 
should be before the practical ])earing of nature pro[,lcms 
can be profitably beo-un. In Ontario this period is 
approached about the time the pupil reaches Form ]II. 
At this stage agriculture is introduced, not exactly as a 
3 
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method will be necessary in the majority of cases. This 
method is especially useful for young pupils, because it 
enables them to use their senses--to see, to feel, to taste-- 
to do things. 

SUITABLE TORE-ROOM ACCOMMODATION 
The teacher should see that suitable store-room accom- 
modation is provided for the equipment and for the tools. 
The tools should lie distinctly and permanently marked 
(red paint is suggested), iu order to guard against loss. 
The care of the to,ls should always be considered an 
important part of the garden work. 

LABORATOR]  AND ILLUSTRATIVE :MATERIAL 
Wherever possible the material or .pecimens for class 
use should be brought to the cla.-:s-room by the pupils 
concerned. Forethought on the part of the teachers will 
be necessary, in order that the material may be on hand 
for the exercises on the schedule: Certain kinds of material 
may be retained for furthcr study, as, for example, ears 
of corn and heads of grains. Wherever grain is kept, 
special precautions must be taken to guard against destruc- 
tion by mice. Specimens hanging from the ceiling arc 
always safe. Samples of all kinds of grains or seeds may 
be kept in glass jars. The same may be said of commercial 
fcrtilizers, stock foods, etc. The success of the teacher will 
depend, to a considerable extent, on the convenient arrange- 
me,it of material. 

USE OF I'OTE-BOOKS 
A systematic record of their observations should he kept 
by the pupils. A note-book for agriculture alone should be 
provided. :But the teacher will make a mistake, a serious 
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The pupils should he trainM to find for themselves such 
information as may be required. 

COMBINED CLASSES 
A large numher of schools in the Province have a small 
attendance in Forms l l[ and IV, and, where these two 
forms do not exceed fifteen, or even twenty pupils, the 
two classes might well be c[)mbined for the sake of con- 
vcnicnce and economy of time. In such cases of com- 
hination the work arraucd for Form II[ should be under- 
tken one year, and that for Form IV the next, and so on. 
In this way the whole ground will be covered, with go[1 
results. In the exercises outliued f.r the different months 
of the two years, there may. in s.mc cases, appear to be a 
rcpetiti,n, but ibis repetition is quite suitable when the 
(.lasses are combined as in,licated above. Where the classes 
arc kept separate, as they will be in the larger schools. 
some combination nmv bc made frr ('ertain topics, as, fc, r 
example, in the manipulation of the lmtbcd and the cohl 
frame. 
SELECTION OF EXERCISES 
As stated in the Preface, it is not intended that each 
class should complete all the work laid down in the 
monthly schedule. A small anount well done will pro- 
duee better results than a large amount badly done. Some 
-lasscs can do more work than .tbcrs, and it is for the 
teacher to decide how much should be undertaken. As 
will be noticed in many of the exercises, the teacher is 
expected to ask the pupils to bring material from home. 
This form of lesson is doubly effective, for it connects the 
o('eupations of the hmws with the lesson study. In an 
apph:-rowing district, special attention should be given 
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to spraying, fruit-packing, pruning, grafting, etc., and less 
attention given to corn-growing. :In a corn-growing dis- 
trier this order should be reversed. 

ARITHMETICAL PROBLEMS 
The month of Deceluber, heinz, as it were, the closing 
month of the agricultural )'car, is a suitable time to devote 
to the solving of problems arising out of the various farm 
activities. It should be note,l, however, that, although tile 
problem. in this Manual are placed t,,gether in a group. 
some of them might properly i,e undertaken at the close 
of the exercise out of which the problems arose. Here 
and there problems are arranged ill thi. way. but it is still 
thought best to collect in a group such problems as might 
be undertaken at a time when there is a minimum of 
important farm operations. As far as practicable, the 
proi,lems are so arranged as to be connected directly with 
the duties actually pertaining t, one or other of the 
/wane/ms of farm work. 

PROVISION :FOR THE CARE OF THE CHOOL GARDEN 
DURING VACATION 

The management of the school garden during the 
summer vacation will require cousiderable forethought, 
especially where the teacher's home is at some distance 
from the school section. Adequate provision for such care 
as may be required should be made by the teacher before 
the close of the sehool in June. The following suggestions 
may prove useful- (a) The management may be under- 
taken by the School Progress Club; (b) each of the 
classes of Forms ]lI all,] ]V could take (']large ill alternate 
weeks, 1)y visiting the gardens at least oucc. and doing 



SEASONAL COURSE FOR FORM III 
(First year of two-year Course) 

AUTUMN W(gRK OF FIRST YEAR 

EPTEMBER 
EXERCISE 1 : 
]Iave the pupils bring sweet-peas and red-clover plants, 
including roots, to the class. Compare the leaves of the 

1. Root tubercles--soy bean 

two plants and note the differences. Look for snmll 
wdules on the roots (see Figure 1). Explain to the class 
in mere outline the relation of these nodules to soil fer- 
tility. Contrast and compare the flowers and the stems. 
18 
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Make a flat drawing of a leaf of each of the two forms. 
Leaves are the chief organs that have to do with the 
manufacture of food nmtcrial for the plant. 

FXERCISE 2 : 
Compare the pods of the two plants. Look for the 
seed. Make a flat drawing of a pod and a seed of each 
plant. If the seed is nmture, or nearly so, save some for 
planting the following spring. The seed contains the 

2. House-fly 

minute plant. Ask the pupils to examine the roots of 
other similar plants. (Lemes) hy should legumes 
have a place in crop rotation ? 

EXERCISE 3 : 
Ask the pupils to note where house-flies live and how 
they procure their food. If possible secure some of the 
larvae, and also some '" fly blows" (eggs). Point out that 
the life history of the fly includes four stagesegg, larva, 
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pupa, adult. Show how the house-fly is an important 
agent in spreading diseases of human beings. Explain the 
importance of destroying the breeding-places of the house- 
fly. Flies breed in filth of various kinds, generally in 
horse manure. (,ee Figures 2 and 3.) 

EXERCISE 4 : 
tlave the pupils secure a few honey-bees. Place them 
in a bottle, and observe. Describe as in the case of the 

3. Stable-fly 

fly. ('ompare the wings, the eyes, and the body with those 
,f the fly. If a drone bee and a worker can be secured, so 
nmeh the better. Compare these two. (See Figure 4.) 
Do not go into too many details: only those which will be 
fully appreciated should be considered. 

EXERCISE 5: 
,how samples of the "" comb" and of the '" foundation ". 
('all attention to the shape of the cells and ask the pupils 



l"'l'sm Brck'cl,inJ Dt'p., O.A.O. 
(3. ,Section fitted with f(.nn01afir,n n,l ('(,ntaiing comb hooey. 
()n(' 'etion esppd 

7. Langstroth hive, showing parts s,i, aratc 
( After Philil,s ) 
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13. ]t'fm'e I,runin 

14. After pruning 
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as indit'ated above. A beautiful sp,,re-prinL showing 
clearly the colour of the spores, may be obtained by plac- 
ing the cap ,ff the mushroom, gills d,,wn, on a paper, white 
or dark-coloured, depending on the cuh,ur expected, cover- 
in it with an inverted bowl. dish, or hat. an,l leaving 
it for a few huurs. 

4. 5. to. 

16. Common mushroom, edible. 4, Young individual in the 
"button" stage; 5, nearly mature; 6, mature form, M. 
ring; E. gills; B. stalk; C. rounded base of stalk; H. re- 
mains of ring still attached to pileus, or cap. N'o volva 
persisting either on the top of the cap or at the base. 

:EXERCISE ]1 : 
Bdbs.--,qecure from the dealer bulbs of hyacinths an,l 
tulips, perhai, s also of narcissi an,l j,mquils. I'.int 
to the pupils that the food supply, upon which the plant 
draws to produce flowers, is stored up in the bulbs. 
These bulbs perform a function similar t, that of onions. 
It will thus be seen that fertile soil is not necessary, and 
that moist sand or gravel, or even water, if repeatedly 
changed, may be used instead of soil. 
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(a} If the r,m's at the sides of the plot are 6 ill ill 
from the edge, find the number of rows. Make 
a drawing to scale. 
(b) ]f ] oz. of seed s.ws lu ft., what weight of 
seed is required for the pi-t ? 
(c) If each row avcrazcs 6 ,miO]lS weighing 9 oz. 
each. find the value of the onions at 82.00 
per bu. 
[a) Find the cost of seed ptatocs at $3.5 a hag 
(1 .: bu.) required to plant a plot 40 ft. x 36 
ft. in r,xw runlfinZ lcnzthwic 2 ft apart and 
the side rows I ft. from the cdze, if the "sets" 
weigh  ! z oz. each and arc planted 1 ft. apart. 
(b) .%1 lhis rate what w, mhl it t.t,st for "'seed" to 
plant an acre .f l.,tatoes? 
(c) If lhe (.(al yh'ld -f lho IdOl is s has. lmw immv 
1,u. is this per a,'re? (Ontario .lgricull.ral 
College Bulletin. 230 ) 

5. A 

PLANs lg. MAP.< OF FAIR3IS 
lOO-acre farm. 901 x 0 rods, is divided into 
l*-aere fields with a 33-foot lane runng 
]enzthwise. Make a diagram, to scale, off the 
farm. ]f the lane and fields are fenced with 
fences occupying a strip ; feet wide, how much 
land is -ccupied hv lane and fences? Assume 
that all line fences and road fences are half on 
the property. 
(o) Make a diagram to show a good arraneuent of 
a lOO-acre farm, 1611 rods x laO rods, with a 
lane in the iniddlc running lengthwise to a 
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GENERAL 
10. Three hogs from the age of 6 weeks to 22 weeks 
consume : 

6tl lb. middlings at ...... 1.25 cents per pound 
5(; "" rye meal at ...... 1.4 "" "' " 
1". '" oil cake at ........ 1. ...... 
5 '" small ],otat.es at .. .5 .... " 
lt " oat chop at ....... 1.25 .... " 
4o "" shorts at ......... 1.75 .... " 
90 "" low grade chop at.. 1.6 " '" " 
13t "" skim milk at ....... 25 '" '" '" 
?.515 "" whey at ........... 15 '" '" " 

They were sold when tile t.tal weight was 612 
]1). at 111/2('. l)i:regardinff the eot previous 
fo the age (,f 6 weeks and the ,.,,st ,,f ,'are. find 
the gain. 

11. One boy hires out on April lgth at $15.oo a monfh 
and hoard, and another hires out the same 
day at $7.o0 a week without board. If the 
second boy pays $1.oo a week for board, com- 
pare tile net earni,s of the two boys on 
October 1st. 

17. A boy drives the cows night and morning, from 
lOth to September lOth, to and from the 
pasture-field, wbieh is 900 yards from the barn. 
lh,w far in miles has he walked ? 



:20. Belgian 

:21. hi-o [t,3J 



:BREEDS OF FARM ANIMALS: tIORSES 49 

of animal whose strain of ancestry has been kept pure. 
()wing to the fact that the blood strain has been kept pure 
for a long line of geuerations, tile term "" Bhod Ihrse" 
has been applied. It is reasonably certain that this breed 
can claim as its ancestors tile Arab horse, noted in 
mythology and in history. 

GENERAL PUI:POSE IIORSE 

This is a type whi,-h is useful fr, r general farm work. 
They are of medium size as emllared with the Clyde and 
the Iloadster, and are n.t generally regardcd as a special 
breed; but because of the great variety of uses to which 
they may be put--for farminz, for delivery wagon.% etc.-- 
they are of great importance in this Province. (Ilcfcr to 
T/]pes end Breeds of Farm Ani,als, Plumb.) 
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31. Aberdeen-Angus cow and calf 
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32. Galloway bull 

33. Baby 1,ccf cf,,m -nc yea,-to two years old) 



]3REEDS OP FARM ANIMALS: CATTLE 

]L,IIIY ]JI[EIDS: The most important dairy breeds in 
Intario arc--Ilolstein, Ayrshire, Jersey, Dairy Short- 
horn, and Iluernsey. All the dairy breeds have horns. 

Ilolsteiu.--The iudividuals are spotted black aud 
white; some are nearly all white, and others nearly all 
black, but the black and white hairs are never mixed. The 
breed originated in Northern Europe, and is becoming 

34. Holstein 

very popular in Ontario, chiefly because of the large 
amount of milk produced. 

Ayrshire.--This breed was developed in Scotland and 
is probably the hardiest of the dairy breeds. The indi- 
viduals are spotted red and white, some being nearly all 
white and others nearly all red. The red and white are 
never mixcd, a. is tim ea.e vifia the ,qhorthorn. 



58 ELEMENTARY AGRICULTURE 

38. Guernsey cow 

39. Guernsey bull 



]3REEDS OF FARM ANI.IALS: PIGS 

41. Duroc Jersey 

42. Chester Vhite 
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44. Tamworth 

45. Yorkshire 
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Shropshire Down.--Of all the black-faced breeds this is 
the commonest in Ontario. It resembles both Southdown 
and Oxford Down, but may ea:ily be distingui:hed from 
both by the fact that the face is nearly covered with wool. 
Hampshire I)own.--This ],reed is not yet very common 
in Ontario. It resembles the Oxford Down most closely, but 
may be distinguished by its blacker face and smaller body. 

51. Shropshire Down 

The Medium-woolled breeds named above are all black- 
faced or gray-faced, the e,lour of the hair on the face vary- 
ing from gray (in .outhdown) to black. They are .,,me- 
what relater] as a group. There is a probability that tb0_' 
ancestry of the black-faced ela::es lies in the :[-callcd hlm.k 
.heep n,t uneomnln here and there alnong the vh]er native 
.heep. 6 
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54. Rambouillct 
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. ,  . ..:..,, 
Courtesy 
55. Minm'ca (type of Eur_,pean 1,tee,l) 

55a. Langshan (type of Asiatic breed) 
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GENERAL PUII'OSE BREEDS 
Both considerations--egg production and meat produc- 
tion-are very important from an economic point of view 
in any breed of poultry ; consequently, through long pro- 
cesses of breeding, other types combining the two desirable 
characteristics have been deveh)ped. These breeds have 
been calh.d Utility breeds, and s.mctimes General Purp..e 
1)reeds. Tl,ose developed in the United States are I'lymmth 

57. Single Comb Rho,h, Island Red 

Rocks, Wyandottes, and Rhode Island Reds; in England, 
the Orpington, the Sussex, and the Dorking. 
The commonest breeds of all in Ontario are the 
Plymouth Rocks, but the Wyandottes and Rhode Island 
Reds are forging ahead rapidly. Of the European breeds 
the Leghorn and the Minorca have found many admirers, 
esl,eciallv, among those who keep hcn. (.hi,fly for the e-,s.. 
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59. I3al'led R,.,,'k, nmlo 

60. Barred Rock, female 
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from danger of frost, be planted in the open. The heat 
taken in during the day causes a warm atmosphere within 
the frame, and much of this heat is maintained through 
the night, even if the temperature without falls below the 
freezing-point. (See Figure 62.) 

EXERCISE 1 : 
Secure some earl)- variety of potatoes, either from the 
1,arcnts. or from some of the pupils, or from a dealer, and 

64.--Potato marked for cutting 

cut into " sets '" with one or two eve. on each, having the 
l,upils actually take part, girls and boys alike. (See 
Figure 64.) Fill the e,]d frame up to about 8 inches from 
the top with good loose soil. It. does not need to be rich 
soil, and it should not he stiff clay. Plant the sets in 
rows 2 or 3 inches apart each way and about 2 inches 
deep, using as much of the space of the cold frame as may 



96 ELEMENTARY AGRICULTURE 

JUNE 

Attention must be given to the gardens. 
EXERCISE 1 : 
Branches of apple, pear, and plum twigs in blossom 
should be brought to the ,.lass bv the pupils and studied 
in comparison, so as to bring out the chief parts--calyx, 
corolla, stamens, and pistils. Point out the importance 
of stamens and pistils and the necessity for pollination 
in the '" setting" (,f fruit. Teach the pupils to diseover 
the different forms of pistils in the apple, plum, and straw- 
berry. 

XER('ISE 2 : 
l|ave the pupils demonstrate in the garden the 
"Camplell P, hmket" (dut mulch). The dust mulch 
prevents loss of water and permits free access of air. (See 
l':x,,r,.ise 9. April. page 92.) 

EXI-:IIClSE 3 : 
Ahn,,st fill two lard pails with well-mixed moist loam 
from the garden. Place both pails in the sun and weigh 
each frequently. Stir the surface of one pail to a depth 
of one inch, and record the weight every twenty-four 
hours, to discover from which pail the evaporation is more 
rapid. Vary this experiment l,v teting the effect of a eat 
straw or leaf mulch ,,n one pail. IIave the pupils draw 
their own conclusions. 

EXERCISE 4 : 
Secure plants for transplanting from pots. flats, hot- 
bed. or cohl frame. In tran.plantinz, care must be taken 
to see that the roots receive the minimmn alnount of 
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injury and that the)- are not allowed to dr)" out. It is 
generally wise to have the plants watered at least once 
after transplanting, if the weather is at all dr)'. 

Arrangements should be made to care for the school 
gardens during the summer. (See Suggestions for the 
Teacher, page 1(.) 
I;efrc closinz the school in June, ask the pupils of 
Form ]II to collect during the summer small sheaves of 
wheat, oats, barley, and rye for use in the fllowin 
January, when comparisons will be made in regard t the 
heads and tile grains. Such sheave. may be kept in the 
school from year to year if placed beyond the reach of 
mice. 
The teacher should see that all the reference books on 
Ariculture are distributed alll,ll the pupils during tile 
summer vacatic, n and rec.rds of them kept for use on the 
opening of the school in the autumn. 
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EXER('ISE 3 : 
Let the pupils select samples of soil from different 
places and use the litmus test to show whether the soils 
are acid, neutral, or alkaline. 
A little of the soil shottld be stirred up with clean 
water and allowed to settle for a few minutes. Then test 
with the litmus paper. Soil to be suitable for crops sb,,uhl 
be slightly alkaline; at least it should not be acid. A: a 
precaution, the litmus should be as nearly nentral as 
pos.sible. If a piece of litnms paper is dipped into a 
strong solution of soda or ammonia and then dipped into 
a solution which is only slightly acid, the litnms paper 
may not show acid, because there may be too much of the 
alkali still clinging to the paper. 
EXERCISE 4: 
Secure a few samples of commercial fertilizers and test 
out as with the soil. Obtain a small quantity of slaked 
lime and test in the same way. Lime is frequently put on 
the soil so as to make sure that it will not contain 
acid. It is said thus to neutralize the acidity. Limestone 
will also neutralize acid, but very slowly. Pulverized 
limestone is now used as a fertilizer. 
EXErCiSE 5 : 
Dip a small pebble into a cup of water and notice the 
layer of water on the outside. This film. or layer, of 
water is sometimes called capillary water. Eve- tiny 
particle of soil has, ordinarily, a film of water on its 
surface. Secure three empty" omato cans or corn cans 
and pnnch five holes in the bottom. Fill one with sand, 
another with clay, and the third with rich, dark soil. 
Place equal amounts by volume in each, and then place 
the cans in saucers, so that surplus water may be caught 
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The shape of the tuber is, of course, determined by the 
variety of the potato, but it must be symmetrical and of 
such a form that it will peel easily. It must be free from 
protuberances and depressions, and of a smooth skin. A 
potato of medium size is more in demand than a large 
one, partly because large potatoes are sometimes hollbw at 
the centre. Small potatoes are always objectionable, be- 
cause they are poor in quality and there is too much loss in 
peeling them. (On tario Agricultural College Bulletin, 239) 
If potatoes appear with the skin broken or " scruffed 
up ". it is an indication that the potatoes are not suffi- 
ciently mature. Such tubers are not of first-class quality. 
When cut the potato should appear free from blemish of 
any kind, and the more water3." it is the poorer is its quality. 
The eves should be shallow and relatively few. 
In judging potatoes in quantity, uniformity should be 
cousidered as about 10%, and in the schedule, 20 for eyes 
may be reduced to 10. 
ExERc's. 2 : 
These same potatoes may be made use of to show the 
proper method of cutting the tubers for "seed" In this 
connection the structure of the tuber should be explained. 
(See Figure 64.) 
:EXERCISE 3 : 
:Let the pupils cut off a little from the stem end and 
stand the tuber on the cut end in a saucer containing a 
little red dye. After a day or two, cut the tuber across 
and note the location of the colour. This coloured region 
is the wood, a very small portion of such a '" fleshy " stem. 
lq'o.--A bottle of dilute iodine solution, made by dissolving 
u few crystals of iodine in u solution of potassium iodide in 
water, should be at hand. Starch is coloured blue bv iodine. A 
little of the pulp of the potato placed on a saucer lecomes dark 
blue when the iodine is added. 
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EXERCISE 4 : 
There should be measures and scales for weighing in 
every school. Potatoes should be weighed by the student 
so as to determine the weight per bushel. Recent stand- 
ards are given in the following table: 

INSPECTION AND ,LE .CT 
Weight in Dominion 
Description of article standard pounds 
per bushel 

Artichokes ........................... 
Beans ................................ 
Beets ................................ 
Blue grass seed ....................... 
Carrots ............................... 
Castor beans .......................... 
Clover seed ........................... 
Hemp seed ............................. 
Lime .................................. 
lIalt .................................. 
Onions ............................... 
Parsnips .............................. 
Potatoes .............................. 
Timothy seed ......................... 
Turnips ...............................  

56 lb. 
60 " 
50 " 
14 " 
50 " 
40 " 
60 " 
44 " 
70 " 
36 " 
50 " 
45 " 
60 ' 
48 " 
50 " 

A bag of any article mentioned in this subsection shall contain 
that number of Dominion standard pounds of such article which 
is showa in this subsection opposite the name of such article. 

Weight in Dominion 
Description of article standard pounds 
per bag 

Artichokes ............................ 
Beets ................................ 
Carrots .............................. 
Onions ............................... 
Parsnips .............................. 
Potatoes .............................. 
Turnips .............................. 

.4 lb. 
75 " 
75 ** 
75 ' 
65 * 
90 '* 
75 ' 

Section 338 of the said Act is repealed, and the folloing is 
substituted therefor : 
"A barrel of potatoes shall mean, unless a barrel of specified 
size, kind, or content by measure is specially agreed upon, one 
hundred and sixty-five Dominion tandard pounds of potatoes." 
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deadly poison and, therefore, great care must be taken, 
after using it, not to throw the waste material out on the 
grass where chickens or other animals may get at it. 
Formalin is, on the whole, preferable. 

66. Potatoes affected with scab, a fungus disease 

Barnyard ma,mre, sod, or other organic waste favours 
the development of scab, but if the seed is treated there is 
likely to he but little danger of infection. (See Figures 
65 and 66.) 
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N 0 VE$I BElt 
(See Ontario Agricultural College Bulletins, 194 and 
EXERCISE i : 
Ask each of the pupils to bring to school several apples 
belonging to two or three varieties which are common in 
the neighbourhood. Among these will probably 
Northern Spy, Baldwin, Snow, Bellefleur, Rhode I.dand 
{reening. From among these, two or three varieties 
should be selected with a view toward judging them. It 
will be necessary for the teacher to select from eaeb 
variety the apple which approximates most nearly to the 
ideal type a. to size, stape, colour, and freedom from 
blemish, and then, from the individual fruit, have the 
pupils do the judging, using 25 marks as a maximum for 
eaeb quality. 

EXERCISE 2 : 
From a larger number of apples, say a bu.-:hel, have 
the pupils select what might be considered a prize plate of 
five or six apples. Now, from all these groups, or plates. 
a.k the pupils to judge the plates according to the f,llow- 
ing plan. For judging the plates, in addition to the fore- 
going qualities, uniformity in size and colour has to be 
considered. 
Perfect Pupils' score 
Size ....................... 1.3 .... 
Shape ...................... 15 .... 
Colour ..................... 15 .... 
Freedom from blemish ....... 15 .... 
Uniformity as to size ........ 9 .... 
Uniformity as to colour ....... 2 .... 
1}0 
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EXERCISE ,3 : 
It would be a useful exercise to work over a similar 
schedule for both individual fruit and for plates, with 
regard to two other varieties. This will be time well 
spent, and the pupils will enjoy the work. 

EXERCISE 4 : 
Ask the pupils to bring pears to the class and deal with 
the pears as with the apples. 

]XERCISE  : 
Secure two or three of the regular standard apple boxes 
and use them to show how apples may be packed. A 
bushel or two of apples should be secured for this purpose, 
and the pupils should be asked to pack the box once or 
twice, showing the different methods of packing. There 
are two distinct methods of arrangement of apples---one 
is called the diagoual an,l the other the square method. 
To box up apples with success it will be necessar T to ]lave 
good uniform fruit; and even then some skill and prac- 
tice will be necessary in order to ensure good results. The 
pupils will always take a good deal of interest in anything 
partaking of the nature of a puzzle, and this operation is 
more or less of a puzzle. (Ontario Agricultural College 
Bulletin, 216) 

EXERCISE 6 : 
At this time the method of packing such fruit as 
apples and pears in eleven-quart baskets should be taken 
up. Secure a bushel of apples, or use the same apples as 
were used for boxing, and arrange the apples in baskets 
in a way similar to that which is us,.d in packing boxes. 
A neatly packed basket makes a good appearance. At tile 
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JANUARY 
EXERCISES 1, 2, 3: 
Samples of different kinds of grain should be brought 
to the class by the pupils as a preparation for grain 
judging. Instruction should be given as to the chief 
features to be considered in arriving at a conclusion 
regarding the ideal type of kernel. Each pupil is given 
bait a saucerful of each sample of grain to be judged, and 
is then asked to proceed according to the following: 

Perfect Student's 
Thrashed grain score score 
Seed condition (mature. dr3". plump).. 213 ... 
Colour of grain .................... 05 ... 
l'nif.rmitv ....................... 25 ... 
Purity (freedoln fr,m f,rcign mat,_'rial) 25 ... 
Weight per bushel ................. 25 ... 
(wheat 60, oats 3J, barley 48) 
Cut 2 points for each p,,und below 
standard and add 3 points for each 
pound above. 
100 
Great improvement may be made in grain for seed 
by putting it through a good fanning-mill and grain- 
grader. In selecting grain for seed great care should be 
taken to get the best variety found in the locality, and 
the best of the best variety is none too good. 

EXERCISE 4" 
From the best lots of the grains judged, individual 
grains which approach the ideal type should be selected. 
This hand-picked seed should be used in the school or 
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Ask several of the pupils to bring average samples of 
milk. If the tester has four vials, four samples may be 
tested at once. Hot water is necessary to bring the milk 
fat up into the neck of the 'ial. The percentage of milk 
fat is read on the neck of the vial, and this indicates, 
though not exactly, the number of pounds of milk fat in 

70. Milking pails. Tho use of the ones illustrated on tho right 
reduces danger from dust and germs 

a hundred pounds of milk. As butter is composcd of 
water and other material as well as of milk fat, the amount 
of butter per hundredweight of milk will be considcrably 
more than that indicated in the milk-fat reading. It will 
be about one fifth more, but this will depend on how much 
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road; (b) amount of land required to give the best results, 
the number of pupils being taken into aceomt; (c) tle 
shape of the l,lot best adal,ted to the grounds; (d) the 
relative proportiolS of area to be deoted to individual 
and eounnunitv plots (see Figures 8-11 ). 

EXERCISE 2 : 
In laying out plans of the garden, attention should be 
drawn to the anount of nm,ecul,ied land lying under 
paths, and tile pupils should make calculations showing 
the actual nnoccnpied area. Economy of ground is an 
important lesson to teach, and this opportunity should be 
made use of. (See Figure 8.) 

EXERCISE 3 : 
I,lensice Gardei,,g.--Thc term implies a minimum 
of space with a maximum of crop. an important considera- 
tion for those with small gardens. This is accomplished. 
generally, by gl',,Willg two crops, one after the other, or 
both. in part, at the same time. A list of those crops 
which are harvested early should be made by the pupil:. 
and from this list a selection should l,c made. The crops 
harvested late in the seas,,n should bc put in a separate 
list, and a study of these should hc made, with a view to 
adapting a selection froln the latter to go with .ome frc)m 
the former. For example--a crop of radishes may be 
harvested before the potatoes (late potatoes) are planted. 
Early beets may be sown between rows of corn. the beets 
being harvested before the corn is required. Early spinach 
can be followed by late cabbage, and so on. 

EXERCISE 4 : 
Another method of intensive gardening may be carried 
out by the use of a three-foot poultry wire along the edge 



MAY: EXERCISES 129 

of the plot. Cucumbers, melons, and even tomatoes may 
be trained up along the wire, thus leaving room for other 
plants close by. These problems are all of high educa- 
tional value, aside from the practical application. Inten- 
sive gardening of some form or other should be practid 
every )'ear by at least some of the pupils. 
Almost an)" kind of plants may be started in cold 
frames--cabbage, cauliflower, tomatoes, cucumber, melons, 
etc. 

EXERCISE 1 : 
Ask some of the pupils to bring samples of the stock 
solution of lime-sulphur mixture and, by the use of the 
hydrometer, test the given samples to show the use of the 
table in the S,etion on Spraying. l%fer to the Exercises 
for March, page 123. 

EXERCISE 2 : 
Prepare a strong and a dilute solution of common salt 
and compare the results (a) with well-water, and (b) with 
stock solution of lime-sulphur. At this time a lactometer 
test might be used in connection with the other hydro- 
meter tests. The lactometer is nothing more than a 
closely graded milk hydrometer for liquids heavier than 
water. 

EXER('sI-: 3" 
Secure samples of whoh. milk. cream, and buttermilk. 
Hay8 the pupils see that the laet,meter fl,ats at dif- 
ferent heights in the different liquids. Then mix with 
the whole milk about one third the amount of water and 
compare the results. 



136 ELEMENTARY AGRICULTURE 

AIOUNT OF LAND NEEDED 

As a general rule the garden slmuld be conveniently 
situated with reference to the s.hool. It should be a part 
of the school grounds if there is sufficient ro,,m, but in no 
case must it encroach upon the playground so as to hinder 
the ordinary games of the pupils. The minimuna area is 
six square rods, i)ut it is expected that. for experimental, 
or demonstration work. a larger area will be provided. It 
should be remembered, however, that a small plot well kept 
is more effective than a large one poorly kept. 

SCIIOOL GROUNDS TO BE CARED FOR 

In connection with the .ch.,l garden work it may be 
laid down a. a gt.neral rt.quircment tlmt the 
,round. m,t im'lmled iu the ],l,,ts shall I,e l,-ked after. 
Thi. means that attention must I,c given to tree-planting 
and shrubbcu', as well as t, the grass and flower-heals. 
Though not specifically stated in the Pegulations. 
Inspector shouh] approve, for grants, a school garden 
where the school grounds have been allowed to become 
weed-grown. 

ADDITIONAL LAND 

Where it is not possible, owing- to snmll or unsuitable 
grounds, to provide sufficient space for the use of the 
pupils, it would be well to rent or purchase additional land 
in a suitable place. For prepariDg and fencing this land 
a portion of the school grants may be available. When 
land is being rented or purchased, it would be advisahle to 
secure sufficient, not only for the present needs, but also 
for the future. 



SCIIOOL GARDENS 137 

GENERAL rLANS 
The plans for a garden suitable for a country school 
will vary considerably with varying conditions; conse- 
queutly, no one plan can l)e recommended for all. This 
is a matter Chat must be considered hv the teacher in 
charge of the school at file fill]l' tbf' garden is decided 

  e 
g. Befool garden where the wole plot 
in) is used. II, grass; B, wihl 
A, porennial horder; E, gate; C, community, 
or class, plot; G, individual ploCs. Space 
economized. 

upon. As a general rule tile secretary of the Board and 
the Inspector should be consulted, as these nlcn should be 
able to give useful assistance, because they can view the 
school-garden proposition from a different angle, and arc, 
as a .rule, longer in office than the teacher. 
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a combination of the useful and the ornamental. As a 
general rule, plants which are easily grown hould be 
assigned to the younger pupils; to the older and more 
advanced some problems in experimentation should be 
given, and these problems slmuld he aried from year to 
year. Tile advice of farmers in the neighbourhood may 
be sought, to assist in this wm'k of experimentation, be- 
cause it will be f,u,td necessary t,) secure help during the 
summer vacation, and farmers will he willing enough to 
hall) if problems are undertaken in which they are 
directly interested. Such l,roblems as "" the comparison 
,,f inoculated or non-inoculated seed of alfalfa", "the 
importance of usin,.., selected seed grain", '" the introduc- 
tion of a new variety ,f graiu or potato", will probably 
interest tile farmer and secure his co-operation. 

WATERING G),RDEN :PLANTS 

With respect to tile watering of plants a few hints may 
l,e given. Ordinarily, no artificial watering is needed. 
except for plants at tile time of transplanting. When 
l,lants have made a good start, the moisture conditions can 
l,e secured by cultivation. In fact, if plants are watered 
iu dry weather in the ordinary way, actual injury may 
result, because they are likely to send out young rootlets 
near tile surface where the water has been supplied and 
then. durin the following day, when the sun is hot. these 
rt,otlets will very likeh" ],e destroyed, l/iven a fair chance, 
plants can in most cases adapt themselves to dry weather. 
1,v sending their root. deeper into the ground. I tf course, 
if water is plentifully supplied artificially, so as to keep 
the ground constanth- moist, it will prove beneficial, but 
this is scarcely possible in ordinary circumstances. 
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scarce in Ontario. :For variety, the paper birch, white 
pine, and white ash make a good appearance. The trees 

, ---" L4'/, i:iiii jjjiiiiiiiii 

74 (a). Plan for school grounds of three acres 

to i,e avoided are I,ol,lars and willows (excel,t f,,r a wet, 
boggy plaee). {laks. beeehe, and ironwo.,ls gr,.w t,,o 
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75. AITIe scab on fruit 

75 (a). Apple scab on leaves 
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76. Loose smut of wheat 

76 (a). Stinking smut of wheat 
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in certain localities, put an end to pear growing. We 
might continue the enumeration, bu(; the foregoing in- 

I. 

78. Corn smut 
stances show the importance of a knowledge of the life 
histories.of such diseases. 
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hcay tax on farm products, and the farmer is cndcavour- 
ing, by a constant warfare against these cncmics, t0J lighten 
this tax as much as possible. 

LIFE HISTORIES 

T,J cmnbat in:cot pests successfully it is mcessarv to 
know smacthing of their lifc habits, t;cncrally speaking, 

From Entmoloqical Branch, 
Dcpt. o] Agriculture. Ottaw 
79. San .ls Scale 

we may say that there arc four distinct stages in the cour,e 
of the life of an in.eetegg, larxa, pupa, and adult. A. 
a rule the pupa stage is a d,rmant or resting-stage, during 
which the in:eet eats nothing. The larval :rage is the 
time when mo:t insects do damage by eating. 
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79 (a). Co,lling moih--adult 

79 (b). Codling moth--pup 
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as chewing insc'ts and sucking insects. The material 
used, whether liquid or dust. to cheek the ravages of both 
classes of insects, is called an insecticide. Examples of 
insecticides are Paris green, ar.cnate ,f lead, hcllcbore 
lime-sulphur, kerscne emuMon. 
It is quite dear that in order to kill a chewing insect 
it would require the use of a spray mixture different from 
that required to kill a sucking insect. Examples of suck- 
inz insects are--San Jo. scale, oyster-shell scale, and 

79 (c). Codling moth--larva 

aphis (plant lice) ; and of chewing insects--potato beetle, 
codlinz-moth, and t,.nt caterpillar. 
Iu order tu dcArov -htwing in.e(.t it is nccc.sarv to 
use a poison which is placed upon the leaves of the plants 
to be protected. The pc,iron i. eaten with the leaves, and 
the in.eet is killed. Snekin7 in.cets are killed by the effect 
of the material on the body of the insect, either by 
corrodin. the surfac.o r,r by fillin up the 1)rcathin pores 
of its 
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From Entomological Blanch, Delt. o Agricultttre, Ottawa 
$0. San Jos scale, highly magnified 

From EntomoloTical Branch. 
DtTt. o Agriculture, Ottawa 
81. Oyster-shll scale 
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Marking ground; trench; cement foundation 
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position by rods of iron bound round the ouLside like the 
hoops on a barrel. One difficulbj with the wooden silo 
arises from the fact that wood absorbs water in one season 

8 (a). Wooden silo and base 

and dries out in another, and so it is necessary to tighten 
up the rods when the planks dry out and loosen them when 
they swell. (See Figure 84 ().) 
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I,arnyard manure, hy plouzhing clown green crops, and by 
proper under-draina-e. They may also be remedied to a 
certain extent by the application of certain commercial 
fertilizers. 

LIME AS A FERTILIZER 

The use of calcium compounds, such as lime or lime- 
stone, as fertilizers, is attracting more and more attention 
in recent years. The chief uses of lime are--(a) to 
neutralize any acidity. (b) to improve (for clay soil) the 
physical condition, and (c) to liberate potassium from 
certain chemical compounds already in the soil. 

CAUTION IN TIIE U,qE OF COMMERCIAL FERTILIZERS 
Every farmer should be rery cautious about the use of 
commercial fertilizers; much money is wasted every year 
in the indiscrinfinate use of them. Those who sell fer- 
tilizers by the use of full page advertisements in magazines 
are, of course, anxious to dispos of their product; but 
the farmer should consider his own interests first, and use 
such fertilizers as have been proved, by experiment on his 
own farm, to be adapted to the soil. 

LEGUME CROPS AS FERTILIZERS 

The enriching of soil in respect to nitrogen 1,y grow- 
ing some legume crops, .*uch a. clorers, beans, peas, 
alfalfa, etc., is one of the most important means by which 
the farmer may build up his .,oil. The roots of such crops 
as these harbour a low form of plant as a parasite iu the 
tissues, which produces tubercles and nodules. These 
nodules contain within the cells of the tissues count- 
less millions of bacteria, which hare the power of causing 



